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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of tlie appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

1. Claims 1-27 are rejected under 35 U.S.C. 102(e) as being unpatentable by 
Shepard et al. (US Pub. No.: 20050057286). 

2. As to claims 1. 8. 12 and 21 Shepard discloses: 
(1) An Integrated circuit (IC) comprising: 

a clock distribution grid distributing a clock to local circuits, said distribution grid 
(The circuit of FIG. 1 A illustrates the four sectors 101 being driven by a further clock 
distribution circuit, such as an H-tree 102, to deliver the clock signal from a master clock 
103 to the individual sector driver circuits) having a known load capacitance (the 
capacitance of the clock distribution circuit can be tuned by including one or more 
capacitors which can be selectively switched into or out of the clock distribution circuit to 
optimize the circuit resonance) ([0023]-[0024]; [0033] ;[0037]); 

a clock driver driving said clock distribution grid (a clock signal driver coupled to 
the resonant circuit for driving a clock signal on the clock distribution grid) ([0033]; claim 
21); 



I 
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at least one inductor connected at one end to said distribution grid (the spiral 
inductors 120 have one end coupled directly to the clock grid 125), said clock 
having a frequency within the frequency range of the resonant frequency of local grid 
capacitance and said at least one connected inductor (The spiral inductors 120 are 
formed with a spiral length, spacing and line width to present an inductance value that 
will substantially resonate with the capacitance presented by the clock tree 115 and 
clock grid 125 at the desired clock frequency) ([0019]; [0034]; [0036]; claim 9); and 

a power grid, power grid lines being discontinuous in the vicinity of each said at 
least one inductor, whereby power grid line loops are open in the vicinity of each said at 
least one inductor (Because the spiral inductors are generally much larger than the 
power grid , most of the potential deleterious coupling will be to the underlving power 
grid . To reduce eddy current formation in the underlving grid , the vias in the grid can be 
dropped and small cuts can be made in the wires . This technique is generally known to 
those skilled in the art of RF circuit design as it is analogous to ground plane 
laminations used for spiral inductors in RF circuits) ([0035; [0039). 

(8) An integrated circuit (IC) comprising: 

a clock distribution grid distributing a clock to local circuits, said distribution grid 
having a known load capacitance ([0023]-[0024]; [0033] ;[0037]); 

a clock driver driving a first clock phase in said clock distribution grid (various 
clock distribution schemes can be used to drive the resonant clock circuit, for example, 
multiple phase lock loop circuits can be distributed throughout the clock arid with the 
PLLs driving the grid) ([0033]; [0047]; [0055]; claim 21); 
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at least one inductor connected at one end to said first clock phase, said clock having a 
frequency within the frequency range of the resonant frequency of local grid 
capacitance and said at least one connected inductor ([0019]; [0034]; [0036]; claim 9); 
and 

a second clock phase, said at least one inductor being connected to said second 
phase at an other end, said local grid capacitance comprising local wiring capacitance 
from both of said first clock phase and said second clock phase ([0019]; [0033]; [0034]; 
[0036]; [0047]; [0055]; claim 9; claim 21 ); 

(12) An integrated circuit (IC) assembly clocked by a global clock, said global 
clock being distributed to a plurality of sectors (A typical microprocessor clock 
distribution may include several dozen of such clock distribution sectors, which are 
coupled together to provide a global clock distribution circuit- [0033]), each of said 
sectors comprising: 

a clock distribution grid distributing a clock to local circuits, said distribution grid 
(The circuit of FIG. 1 A illustrates the four sectors 101 being driven by a further clock 
distribution circuit, such as an H-tree 102, to deliver the clock signal from a master clock 
103 to the individual sector driver circuits) having a known load capacitance (the 
capacitance of the clock distribution circuit can be tuned by including one or more 
capacitors which can be selectively switched into or out of the clock distribution circuit to 
optimize the circuit resonance) ([0023]-[0024]; [0033] ;[0037]); 
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a clock driver driving said clock distribution grid (a clock signal driver coupled to 
the resonant circuit for driving a clock signal on the clock distribution grid) ([0033]; claim 
21): 

at least one inductor connected at one end to said distribution grid (the spiral 
inductors 120 have one end coupled directly to the clock grid 125), said clock 
having a frequency within the frequency range of the resonant frequency of local grid 
capacitance and said at least one connected inductor (The spiral inductors 120 are 
formed with a spiral length, spacing and line width to present an inductance value that 
will substantially resonate with the capacitance presented by the clock tree 1 1 5 and 
clock grid 125 at the desired clock frequency) ([0019]; [0034]; [0036]; claim 9); and 

a power grid, power grid lines being discontinuous in the vicinity of each said at 
least one inductor, whereby power grid line loops are open in the vicinity of each said at 
least one inductor (Because the spiral inductors are generally much larger than the 
power arid , most of the potential deleterious coupling will be to the underlvina power 
grid. To reduce eddy current fomiation in the underivina arid , the vias in the grid can be 
dropped and small cuts can be made in the wires . This technique is generally known to 
those skilled in the art of RF circuit design as it is analogous to ground plane 
laminations used for spiral inductors in RF circuits) ([0035; [0039); 

(21 ) An integrated circuit (IC) assembly clocked by a global clock, said global 
clock being distributed to a plurality of sectors (A typical microprocessor clock 
distribution may include several dozen of such clock distribution sectors, which are 
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coupled together to provide a global clock distribution circuit- [0033]), each of said 
sectors comprising: 

a clock distribution grid distributing a clock to local circuits, said distribution grid 
having a known load capacitance ([0023]-[0024]; [0033] ;[0037]); 

a clock driver driving a first clock phase in said clock distribution grid (various 
clock distribution schemes can be used to drive the resonant clock circuit, for example, 
multiple Phase lock loop circuits can be distributed throughout the clock arid with the 
PLLs driving the grid) ([0033]; [0047]; [0055]; claim 21); 

at least one Inductor connected at one end to said first clock phase, said clock having a 
frequency within the frequency range of the resonant frequency of local grid 
capacitance and said at least one connected inductor ([0019]; [0034]; [0036]; claim 9). 
3. As to claims 2-7. 9-1 1 . 13-20 and 22-27 Shepard recites: 

(2) , (13) An IC/assembly, wherein said at least one inductor is connected to a 
decoupling capacitor (decap) at an other end ([0040]); 

(3) , (14) An IC/assembly, wherein a voltage develops across each said decap, 
said voltage being midway between a high level and low level of said clock (mid-rail 
voltage) ([0034]); 

(4) , (5). (15), (16) An IC/assembly, wherein a first of said pair being connected 
between a first supply line and said other end of said inductor and an other of said pair 
being connected between said other end and a second supply line ([0034]; claim 7); 

(6), (23) An IC/assembly, wherein said power grid lines include supply and 
supply retum lines tenninating on endpoints ([0039]; [0042]); 
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(7)' (1 1)> (20), (26) An IC/assembly, wherein at least one Inductor is four 
inductors located in four quadrants around said clock driver ([0033]; [0034]; [0043]); 

(9) , (18), (24) An IC/assembly further comprising a pair of cross coupled inverters 
([0012]); 

(10) , (19), (25) An IC/assembly further comprising a second clock driver driving 
said second clock phase ([0034]; [0047]; [0055]); 

(22) An IC assembly further comprising a power grid, power grid lines being 
discontinuous in the vicinity of each said at least one inductor ([0035; [0039); 

(27) An IC assembly, wherein said clock grid is on a first iC chip and ones of said 
at least one inductor are on an interposer connected to said first chip ([0033]; [0049]- 
[0051]). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Naum B. Levin whose telephone number is 571-272- 
1898. The examiner can nomially be reached on M-F (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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